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Description 

BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to a control system 
for an automatic transmission for a vehicle, wherein 
manual shifting can be carried out in addition to auto- 
matic shifting based on a usual shifting map. 

Description of Related Art 

There is a conventionally known automatic trans- 
mission designed so that an optimal gear shift stage is 
selected by searching a shifting map using detection 
values such as vehicle speed, engine load and the like 
as parameters, and an automatic shifting operation is 
conducted to establish such gear shift stage. In such an 
automatic transmission, shifting characteristics are es- 
tablished on the basis of the general travel state of the 
vehicle. For this reason, a following problem is encoun- 
tered: it is difficult to select the optimal gear shift stage 
in all travel states, even when a throttle opening degree 
and an amount of accelerator pedal depression are de- 
tected, but eventually, the gear shift stage is unitomnty 
selected. There are also conventionally known automat- 
ic transmissions in which a shifting characteristic for 
power performance and a shifting characteristic for spe- 
cific fuel consumption can be selected. In any of these 
automatic transmissions, however, it is unlikely that a 
shifting characteristic suitable for the driver's preference 
is completely realized. 

Therefore, automatic transmissions have been pro- 
posed which are designed so that any gear shift stage 
can be selected by operating a switch or a lever by a 
driver (see Japanese Patent Application Laid-open Nos. 
37359/84 and 8546/90 and the generic EP-A-0 365 71 5. 
In such automatic transmission, when a shifting opera- 
tion is manually conducted by the driver without due 
consideration of a travel state of a vehicle, there is a 
possibility of an engine over-revolution produced by 
downshifting, or an engine stalling produced by upshift- 
ing. Therefore, in the automatic transmission described 
in Japanese Patent /^plication Laid-open No. 
125174/90, the manual shifting is limited in accordance 
with the number of revolutions (rpm) of the engine. 

In the above known automatic transmissions adapt- 
ed to provide a limit to the manual shifting in accordance 
with the number of revolutions (rpm) of the engine, how- 
ever, there is a problem that even if the manual shifting 
command is executed by the driver, if conditions such 
as the number of revolutions (rpm) of the engine permit- 
ting the shifting in such moment, or the like, are not es- 
tablished, the commanded shifting is not carried out and 
for this reason, the driver feels a sense of incompatibility, 
and a re-operation must be conducted. In addition, it is 
impossible for the driver to recognize whether or not the 
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driver's shifting command has been received end 
hence, there is also a possibility of mis-recognition of a 
trouble. 

s SUMMARY OF THE INVENTION 

The present invention has been accomplished with 
the above circumstances in view, and it is an object of 
the present invention to enable the driver's shifting corn- 
to mand to be possibly executed, while preventing an over- 
revolution and stalling of the engine, thereby further en- 
hancing the manual shifting function. 

To achieve the above object, according to the 
present invention, there is provided a control system for 
an automatic transmission for a vehicle for controlling a 
gear ratio of the automatic transmission based on an 
output from a vehicle speed detecting means for detect- 
ing a value corresponding to a vehicle speed and an out- 
put from an engine load detecting means for detecting 
20 a value corresponding to an engine load, the system 
comprising; a shifting command means for outputting a 
predetemiined shifting command by a manual operating 
for changing the gear ratio; a range determining means 
for determining a permitting range in which the execu- 
25 tion of a command output by the shifting command 
means is permitted, and a prohibiting range in which the 
execution of the shitting command is prohibited, based 
on the output from the vehicle speed detecting means 
or the output from the engine load detecting means; and 
30 a retarding means for executing the shifting command 
when an operational state of the vehicle is brought into 
the shifting permitting range within a predetermined pe- 
riod after the operational state of the vehicle is brought 
into the shifting prohibiting rage and the shifting com- 
35 mand is output by the shifting command means. 

According to the present invention, additionally, the 
predetermined period is counted by a timer which starts 
counting a time period when the shifting command is 
output by the shifting command means. 
40 According to the present invention, additionally, the 
system further includes an informing means for inform- 
ing a driver that the shifting command has been output 
in the shifting prohibiting range. 

According to the present invention, additionally, the 
45 shifting command output by the shifting command 
means is a downshifting command. 

According to the present invention, additionally, the 
shifting command output by the shifting command 
means is an upshifting command. 
so According to the present inventbn, additionally, the 
predetermined period is variable depending upon the 
type of the shifting command. 

According to the present invention, additionally, the 
type of the shifting command includes a downshifting 
55 command and an upshifting command. 

According to the present invention, additionally, the 
predetermined period in the downshifting is longer than 
that in the upshifting. 
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According to the present invention, additionally, the 
type of the shifting command includes a one-stage shift- 
ing command and a multi-stage shifting command. 

According to the present invention, additionally, the 
predetermined period in the multi-stage shifting is longer s 
than that in the one-stage shifting 

With the above features, the range determining 
means determines the permitting range in vyrtilch the ex- 
ecution of the command output by the shifting command 
means is permitted, and the prohibiting range in which io 
the shifting command is prohibited, based on the output 
from the vehicle speed detecting means or the output 
from the engine load detecting means. If an operational 
state of the vehicle is in the shifting prohibiting range 
when the shifting command means outputs a predeter- 
mined shifting command by manual operatbn, the exe- 
cution of the shifting command is retarded by the retard- 
ing means. When the operational state of the vehicle Is 
brought into the shifting permitting range within the pre- 
determined period after the output of the shifting com- 
mand, the shifting command is executed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.1 is a schematic illustration of the entire ar- 
rangement of an automatic transmission for a vehi- 
cle and a control system therefor; 
Fig.2 Is a perspective view of a select lever used 
along with a manual shift lever; 
Fig. 3 is a perspective view of the manual shift lever 
mounted on a steering column; 
Fig.4 is illustration of an indicator for selected posi- 
tions and gear-shift stages; 
Fig. 5 is an illustration of another example of an in- 
dicator for selected positions and gear-shift stages; 
Fig.6 is a flow chart for explaining the operation; and 
Fig.7 is a diagram illustrating a shifting schedule. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention will now be described by way 
of an embodiment of the present invention with refer- 
ence to the accompanying drawings. 

Flg.1 shows a 7-position type automatic transmis- 
sion T for a vehicle in which it is possible to select any 
of the following seven ranges by the select lever: a "P" 
range, tor parking, an "R" range, for reverse, an "N" 
range, for neutral, a "D" range, for a first- to fourth-shift 
automatically shiftable range, an "M" range for a first- to 
fourth-shift manually shiftable range, a "2" range, for a 
second-shift fixing range including a downshifting from 
a third gear shift stage to a second gear-shift stage, and 
a "1" range, for aflrst-shift fixing range including a down- 
shifting from the second gear-shift stage to a first gear- 
shift stage. 

The automatic transmission T, Fig.1, includes a 
main shaft MS, connected to a crankshaft 1 , of an en- 
gine E, through a torque converter 2, having a lock-up 



clutch L, and a counter shaft CS and a secondary shaft 
SS disposed parallel to the main shaft MS. 

Carried on the main shaft MS are a nr^in first-shift 
gear 3: a main second-shiftAhird-shift gear 4. a main 
fourth-shift gear 5 and a main reverse gear 6. Carried 
on the counter shaft CS are a counter first-shift gear 7 
meshed with the main first-shift gear 3. a counter sec- 
ond-shift/third-shift gear 8 meshed with the main sec- 
ond-shiftAhird-shift gear 4, a counter fourth-shift gear 9 
meshed with the main fourth-shift gear 5, a counter sec- 
ond-shift gear 10, and a counter reverse gear 12 con- 
nected to the main reverse gear 6 through a reverse idle 
gear 11. Carried on the secondary shaft SS are a first 
second-shift gear 1 3 meshed with the counter second- 
shift/third-shift gear 8, and a second secondary second- 
shift gear 14 meshed with the counter second-shift gear 
10. 

When the main first-gear 3. relatively rotatably car- 
ried on the main shaft MS, is coupled to the main shaft 
MS by a first-shift clutch C,, a first gear-shift stage is 
established. The first-shift clutch C-, is maintained in its 
engaged state even when any of second to fourth gear- 
shift stages is established, and hence, the counter first- 
shift gear 7 is supported through a one-way clutch C^. 
When the second secondary second-shift gear 14, rel- 
atively rotatably carried on the secondary shaft SS, is 
coupled to the secondary shaft SS, by a second-shift 
clutch C2, a second gear-shift stage is established. 
When the counter second-shift/third-shift gear 8, rela- 
tively rotatably carried on the counter shaft CS, is cou- 
pled to the counter shaft CS by a third-shift clutch C3, a 
third gear-shift stage is established. 

When the main fourth-shift gear 5, relatively rotata- 
bly carried on the main shaft MS, is coupled to the main 
shaft MS by a fourth-shift/reverse clutch C^f, in a condi- 
tion in which the counter fourth-shift gear 9, relatively 
rotatably carried on the counter shaft CS, has been cou- 
pled to the counter shaft CS by a select gear SG, a fourth 
gear shift stage is established. When the main reverse 
gear 6, relatively rotatably carried on he main shaft MS. 
is coupled to the main shaft MS by a fourth-shift/reverse 
clutch C4P in a condition in which the counter reverse 
gear 12, relatively rotatably carried on the counter shaft 
CS, has been coupled to the counter shaft CS by the 
select gear SG, a backward gear-shift stage is estab- 
lished. 

The rotation of the counter shaft CS is transmitted, 
through a final drive gear 15 and a final driven gear 16, 
to differential D and then, from the differential D, through 
left and right axles 17, 17, to driven wheels W. W. 

Further, when the counter first-shift gear 7 is cou- 
pled to the counter shaft CS, by the first-shift holding 
clutch Clh, in a condition in which the first-shift clutch 
C^ has been brought into its engaged state, a first-shift 
holding gear shift stage is established. If the first-shift 
holding gear shift stage is established, when an engine 
brake is required, the torque of the driven wheels W, W 
can be transmitted backtothe engine E, even if the one- 
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way clutch Cqw slipped. 

An electronic control unit Ut, for controlling the au- 
tomatic transmission T. includes CPU 1 8, ROM 1 9, RAM 
20. an input circuit 21 and an output circuit 22. 

InpuUed 10 the input circuit 21 , of the electronic con- 
trol unit Ut, are a throttle opening degree TH, detected 
by a throttle opening degree sensor (engine load detect- 
ing means) mounted in the engine E. in engine rev- 
olution-number Ne, detected by an engine revolution- 
number sensor S2, mounted in the engine E, a main 
shaft revolution-number Nm, detected by a main shaft 
revolution-number sensor S3, mounted on the main 
shaft MS. a counter shaft revolution-number Nc, detect- 
ed by a counter shaft revolution-number sensor S4, 
mounted on the counter shaft CS, a vehicle speed V, 
detected by a vehicle speed sensor S5, mounted on the 
differential D. a select lever position R detected by a 
select lever position sensor Sg. a signal from an upshift- 
Ing switch S7, which will be described hereinafter, a sig- 
nal from a downshifting switch Ss. which will be de- 
scribed hereinafter, and a cooling-water temperature 
Tw, detected by a water temperature sensor Sg, mount- 
ed in the engine E. 

The output circuit 22. of the electronic control unit 
Ut, is connected to five solenoids SL^. SL2. SL3, SL4 
and SL5, mounted in a hydraulic pressure control circuit 
O, to control the operations of the first-shift clutch Ci. 
the second-shift clutch C2, the third-shift clutch C3. the 
fourth-shift/reverse clutch C^^ the first-shift holding 
clutch Clh. the selector gear SG and the lock-up clutch 
L. The solenoid SL, governs the turning ON and OFF 
of the lock-up clutch L The solenoid SLg governs the 
control of the capacity of the lock-up clutch L. The sole- 
noids SL3 and SL4 govern the turning ON and OFF of 
the first-shift clutch C^, the second-shift clutch Cg, the 
third-shift clutch C3, the fourth-shift/reverse clutch C^^ 
and the first-shift holding clutch C^h. as well as the op- 
eration of the selector gear SG. The solenoid SLg gov- 
erns the control of the clutch hydraulic pressure. 

Further, an informing means A, such as a buzzer, a 
lamp, a speaker and the like, for informing the driver, is 
connected to the output circuit 22 of the electronic con- 
trol unit Ut. 

As shown In Fig. 2, the ranges selected by the select 
lever 25, include the "M" range (the first- to fourth-shift 
manually shiftable range) in addition to the usual "P", 
■R". "N", "D", "2" and T ranges. A guide groove 26, for 
guiding the select lever 25, is formed into a substantially 
H shape. A position, to which the select lever 25 is tilted 
rightwardly from the range, is the "M" range, where 
the select lever 25 Is tiltable longitudinally If the select 
lever 25 is tilted fonnrardly (in a plus direction) in the 'M* 
range, the upshifting switch S7 is operated, to output an 
upshifting command. On the other hand, if the select le- 
ver 25 is tilted rearwardly (in a minus direction), the 
downshifting switch Ss is operated to output a down- 
shifting command. 

Fig.3 shows a manual shift lever 27, mounted inde- 



pendently from the select lever 25. The manual shift le- 
ver 27 is vertfcally swingably mounted on a left side of 
a steering column 29, which supports a steering wheel 
28. The select lever 25 (not shown) has the "M" range 
5 between the "D" and "2" ranges. If the manual shift lever 
27 is tilted upwardly (in the plus direction) in a condition 
in which the "M" range has been selected by the select 
lever 25, the upshifting switch S7 is operated to output 
the upshifting command. On the other hand, if the man- 
to ual shift lever 27 is tilted downwardly (in the minus di- 
rection), the downshifting switch Sq is operated to output 
the downshifting command. 

A range selected by the select lever 25, Fig. 2, is 
Indicated by an indicator 33, Fig.4. which is mounted on 
IS a meter panel 32 including a speedometer 30 and a ta- 
chometer 31 , as shown in Flg.4. When the "M" range is 
selected, the gear shift stage currently established is in- 
dicated by the indicator 33. Alternatively, a range select- 
ed by the select lever 25 may be indicated on an indi- 
20 cator 33, provided in a tachometer 31, or the like, as 
shown in Fig.5, and when the "M" range is selected, the 
gear shift stage, currently established, is indicated on 
the indicator 33. 

In Figs.4 and 5, if the indication of the gear shift 
25 stage, currently established, is flashed, the visual rec- 
ognizabllity Is further enhanced. In place of indicating 
the first-shift to fourth -shift gear shift stages by numerals 
1 to 4, respectively, the gear ratio in each of these gear 
shift stages may be indicated. 
30 When the "D" range has been selected, by the se- 
lect lever 25. the upshifting and downshifting, between 
the first-shift to fourth-shift gear shift stages, are auto- 
matically carried out based on a shift map using, as pa- 
rameters, the vehicle speed V, detected by the vehicle 
35 speed sensor S5 and the throttle opening degree TH, 
detected by the throttle opening degree sensor S^. 
When the *2" range is selected, the second gear shift 
stage is established. However, if the vehicle speed pro- 
vided upon selection of the "2" range is large, so that an 
40 over revolution occurs in the second gear shift stage, 
the third gear shift stage is first established, and after 
the vehicle speed is reduced, the third gear shift stage 
is downshifted to the second gear shift stage which Is 
then fixed. Similarly, II the vehicle speed provided upon 
45 selection of the "I" range is large, so that an over revo- 
lution occurs in the first-shift holding gear shift stage, 
the second gear shift stage is first established, and after 
the vehicle speed is reduced, the second gear shift 
stage is downshifted to the first-shift holding gear shift 
50 stage which is then fixed. 

When the range has been switched over from the 
"D" range to the "M" range, if the gear shift stage in the 
"D" range, before the switching-over, is any of the first 
to third gear shift stages, the same gear shift stage is 
55 held in the "M" range after the switching-over. If the gear 
shift stage in the "D" range, before the switching-over, 
is the fourth gear shift stages, the third gear shift stage 
is established in the 'M' range, after the switching-over. 
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However, if an over revolution occurs, upon the estab- 
lishment of the third gear shift stage, the fourth gear shift 
stage is established. 

When the range has been switched over Uom the 
■2' range to the "M" range, even if the gear shift stage 
in the "2* range, before the switching-over, is any of the 
third and second gear shift stages, the third gear shift 
stage is established in the "M" range, after the switching- 
over. However, when the range has been switched over 
from the ■2' range to the 'M" range, during stoppage of 
the vehicle, the first gear shift stage is established in the 
•M" range, after the switching-over. 

Further, by operating the upshifting switch S7, or the 
downshifting switch Sq, during stoppage of the vehicle, 
the first or second gear shift stage can be selected as a 
gear shift stage at the start of the vehicle. 

The operation of the upshifting switch S7 and the 
downshifting switch Sg in performing the manual shifting 
will be described below. 

First, when the shifting switch (the upshifting switch 
S7 or the downshifting switch Se) is operated in the "M" 
range (at step S1), a shifting command is stored and it 
is judged whether the present operational state of the 
vehicle is In a shifting prohibiting range (at step S2). For 
example, when a downshifting command is output by 
the operation of the downshifting switch S3, it is decided 
that the operational state ot the vehicle is in the shifting 
prohibiting range, if the present vehicle speed V is ex- 
cessively large, and an over-revolution would be gener- 
ated when the downshifting is carried out. It is decided 
that the operational state of the vehicle is In a shifting 
permitting range, if an over-revolution would not be gen- 
erated. On the other hand, when an upshifting command 
is output by the operation of the upshifting switch S7, it 
is decided that the operational state of the vehicle is in 
the shifting prohibiting range, If the present vehicle 
speed V Is excessively small, and the stalling of the en- 
gine E would occur when the upshifting is carried out. It 
is decided that the operational state of the vehicle is in 
the shifting permitting range, if the stalling would not oc- 
cur. 

If the answer at step S2 is NO (indicating that the 
operational state of the vehicle is in the shifting permit- 
ting range) the shifting is permitted (at step S3). If the 
downshifting command is output, the present gear shift 
stage is downshifted to a gear shift stage by one stage. 
If the upshifting command is output, the present gear 
shift stage is upshifted to a gear shift stage by one stage. 

On the other hand, if the answer at step S2 is YES 
(indicating that the operational state of the vehicle is in 
the shifting prohibiting range) a shifting command stor- 
age timer is set (at step 84). At the beginning of setting 
of the shifting command storage timer at step 84, the 
operational state of the vehicle is still in the shifting pro- 
hibiting range (at step S5), and the shifting command 
storage timer Is counting (at step S6) and hence, a loop 
of steps S5 and S6 is repeated. Thereafter, if the time 
is counted up in the shifting command storage timer 



(that is, if the shifting command storage timer = 0) with- 
out translation from the shifting prohibiting range to the 
shifting permitting range (at step 86), the shifting is pro- 
hibited, and the shifting command is canceled (step 88). 
5 During the counting by the shifting command stor- 
age timer, i.e., while the shifting commanded by a driver 
is being retarded, the informing means A is operated to 
inform the driver Thus, it is possible for the driver to re- 
liably recognize the shift retarding in order to eliminate 
10 the experience of a sense of incompatibility, and also to 
prevent an unnecessary re-operation of the shifting 
switch. The duration of operation the informing means 
A can be set at a given period of time from the start of 
the counting by the shifting comnnand storage timer. 
IS When the vehicle speed is translated from the shift- 
ing prohibiting range to the shifting permitting range dur- 
ing repetition of the loop of steps S5 and S6 (at step S5). 
the shifting command is executed (at steps S7 and S3), 
if the shifting command storage timer Is still counting. 
20 On the other hand, if the time has already been counted 
up by the shifting command storage timer (that is. the 
shifting command stage timer = 0) the shifting command 
is canceled (at steps 87 and 88) . 

The contents of the flow chart will be further de- 
25 scribed with reference to Fig.7. 

Fig.7 illustrates the shifting schedule where the 
downshifting switch S3 is operated to conduct the down- 
shifting. In Fig.7. V43 is a vehicle speed at which the 
downshifting from the fourth gear shift stage to the third 
30 gear shift stage is permitted; V32 is a vehicle speed at 
which the downshifting from the third gear shift stage to 
the second gear shift stage is permitted; and is a 
vehicle speed at which the downshifting from the second 
gear shift stage to the first gear shift stage is permitted. 
35 Therefore, for the downshifting from the fourth gear shift 
stage to the third gear shift stage, regions on the right 
and left of the line of the vehicle speed are shifting 
prohibiting and permitting ranges, respectively. For the 
downshifting from the second gear shift stage to the first 
40 gear shift stage, regions on the right and left of the line 
of the vehicle speed are shifting prohibiting and per- 
mitting ranges, respectively. 

When the downshifting switch Sq is operated one 
time at position (a) shown in Fig.7, for the downshifting 
4S to the th ird gear shift stage during traveling of the vehicle 
in the fourth gear shift stage, such downshifting Is pro- 
hibited, and the shifting command storage timer is set, 
because one position (a) Is in the shifting prohibiting 
range. Thus, when the vehicle speed V is reduced down 
so to V43 before the counting-up of the time by the shifting 
command storage timer to eliminate a possibility of gen- 
eration of an over-revolution, i.e., when the vehicle 
speed is translated from the shifting prohibiting range to 
the shifting permitting range, the downshifting from the 
ss fou rth gear shift stage to the third gear shift stage is car- 
ried out at position (b). 

When the downshifting switch 89 is operated two 
times consecutively at position (c) shown in Fig.7 for the 
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downshifting to the second gear shift stage during 
traveling of the vehicle in the fourth gear shift stage, the 
downshifting from the fourth gear shift stage to the third 
gear shift stage by the first operation of the downshifting 
switch Sq is innmediately carried out, because the posi- 
tion (c) is in the shifting permitting range for the down- 
shifting from the fourth gear shift stage to the third gear 
shift stage. However, the downshifting from the third 
gear shift stage to the second gear shift stage by the 
second operation of the downshifting switch 83 is pro- 
hibited and the shifting command storage timer is set. 
because the position (c) is in the shifting prohibiting 
range for the downshifting from the third gear shift stage 
to the second gear shift stage. Thus, when the vehicle 
speed V is reduced down to V32 before the countlng-up 
of the time by the shifting command storage timer to 
eliminate a possibility of generation of an over-revolu- 
tion, I.e.. when the vehicle speed is translated from the 
shifting prohibiting range to the shifting permitting range, 
the downshifting from the third gear shift stage to the 
second gear shift stage is carried out at position (d). 

When the shifting switch is operated three consec- 
utive times or more, the first and second operations are 
stored, but the third and subsequent operations are dis- 
regarded. 

Although the downshifting has been described with 
reference to Fig.7, a similar control is carried out even 
in the case of the upshifting, based on the flow chart 
shown in Fig.6. In the shifting prohibiting range where 
there is a possibility of stalling of the engine E, the up- 
shifting is limited. 

The time counted by the shifting command storage 
timer is several seconds. For example, in the case of 
downshifting, the counted time is set at 0.8 seconds in 
downshifting from the fourth gear shift stage to the third 
gear shift stage, at 1 .2 seconds in downshifting from the 
third gear shift stage to the second gear shift stage; and 
at 5.1 seconds in downshifting from the second gear 
shift stage to the first gear shift stage. In the case of the 
downshifting, time counted by the shifting command 
storage timer is set at a longer time, as compared with 
that in the upshifting. 

More specifically, in manual shifting, the frequency 
of downshifting demanded by the driver is high, and 
downshifting is carried out mainly when the vehicle runs 
up a slope, or when the vehicle is decelerated using en- 
gine braking. For this reason.the change in vehicle 
speed is relatively large, and a lot of time is taken for 
translation of the vehicle speed from the shifting prohib- 
iting range to the shifting permitting range and hence, 
the time counted by the shifting command storage timer 
in downshifting is set at a relatively long level, as com- 
pared with in upshift! ng. 

When the shifting switch is operated two times con- 
secutively for a two-stage shifting, the driver anticipates 
a long shifting time required, as compared with in a one- 
stage shifting. Therefore, the time counted by the shift- 
ing command storage timer in the two-stage shifting is 



set at a longer level than that the one-stage shifting. 

Although the shifting prohibiting and pemiitting 
ranges have been determined based on the vehicle 
speed in the above embodiment, they may be deter- 

5 mined based on the throttle opening degree TH, or 
based on both of the vehicle speed V and the throttle 
opening degree TH. 

As discussed above, according to the present in- 
vention, when the shifting command is output in the 

10 shifting prohibiting range, the execution of the shifting 
command is retarded. When the vehicle speed reaches 
the shifting permitting range within the predetermined 
period after the output of the shifting command, the shift- 
ing command is executed. Therefore, even if an inap- 

15 propriate shifting command is performed, not only the 
generation of an over-revolution and stalling of the en- 
gine is prevented, but also the driver's shifting command 
can be possibly executed to eliminate the need for re- 
operation. 

20 According to another feature of the present Inven- 
tion, it is possible to reliably perform the detection of the 
predetermined period by the timer. 

According to a further feature of the present inven- 
tion, it is possible to cause the driver to recognize the 

25 retarding of the shifting to prevent the driver from feeling 
a sense of incompatibility and to avoid the mis-recogni- 
tion of generation of a trouble. 

According to additional features of the present in- 
vention, the manual downshifting and upshifting can be 

30 performed. 

According to claims still additional features of the 
present invention, an optimal manual shifting character- 
istic suitable for the operational state of the vehicle can 
be provided. 

35 In an automatic transmission in which a shifting 
command can be output by a manual operation of a 
manual shift lever, in addition to an automatic shifting 
based on a usual shifting map, the shifting command is 
possibly executed while preventing an over-revolution 

40 and stalling of an engine due to an inappropriate shifting 
command. If the vehicle speed is in a shifting prohibiting 
range with a possibility that an over-revolution or stalling 
of the engine may be caused, when a shifting comnnand 
is output, the shifting Is prohibited, and a timer is set. 

45 When the present vehicle speed Is translated from the 
shifting prohibiting range a shifting permitting range as 
a result of change in vehicle speed, during counting by 
the timer, the shifting which has been prohibited is exe- 
cuted. 

so 

Claims 

1 . A control system for an automatic transmission (T) 
55 for a vehicle for controlling a gear ratio of the auto- 
matic transmission (T) based on an output from a 
vehicle speed detecting means (S5) for detecting a 
value corresponding to a vehicle speed and an out- 
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put from an engine load detecting means (S,) tor 
detecting a value corresponding to an engine load, 
said system comprising: 

a shifting command means (25, 27, S7, Sg) for 
outputting a predetermined shifting command 
by a manual operation for changing the gear ra- 
tio; and 

a range determining means (Ut) for determining 
a permitting range in which the execution of a 
command output by the shifting comnnand 
means (25. 27. S7. Sg) is permitted, and a pro- 
hibiting range in which the execution of the 
shifting command is prohibited, characterized 
in that the range determining means (Ut) deter- 
mines the pemriitting range and the prohibiting 
range based on at least one of an output from 
said vehicle speed detecting means (S5) and 
an output from said engine load detecting 
means (S^); and 

that said system comprises a retarding means 
for executing the shifting command when an 
operational state of the vehicle is brought into 
said shifting pemaitting range within a predeter- 
mined period after the operational state of the 
vehicle is brought into said shifting prohibiting 
range and said shifting command is output by 
the shifting command means (25, 27, S7, Sg). 

2. A control system for an automatic transmission for 
a vehicle according to claim 1 , wherein said prede- 
termined period is counted by a timer which starts 
counting the time period when said shifting com- 
mand is output by the shifting command means (25, 
27. S7. Sg). 

3. A control system for an automatic transmission for 
a vehicle according to claim 1. further Including an 
informing means (33) for informing a driver that the 
shifting command has been output in' the shifting 
prohibiting range. 

4. A control system for an automatic transmission for 
a vehicle according to claim 1 , wherein said shifting 
command output by said shifting command means 
(25, 27, S7, Sg) Is a downshifting command. 

5. A control system for an automatic transmission for 
a vehicle according to claim 1 , wherein said shifting 
command output by said shitting command means 
(25, 27, S7. Sg) is an upshifting command. 

6. A control system tor an automatic transmission for 
a vehicle according to claim 1 , wherein said prede- 
termined period is variable depending upon the type 
of shifting command. 

7. A control system for an automatic transmission for 



a vehicle according to claim 6. wherein said type of 
the shifting command includes a downshifting com- 
mand and an upshifting command. 

5 8. A control system for an automatic transmission for 
a vehicle according to claim 7. wherein said prede- 
termined period in the downshifting is longer than 
that in the upshifting. 

10 9. A control system for an automatic transmission for 
a vehicle according to claim 6, wherein said type of 
the shifting command includes a one-stage shifting 
command and a multi-stage shifting command. 

IS 10. A control system for an automatic transmission for 
a vehicle according to claim 9, wherein said prede- 
tennined period in the multi-stage shifting is longer 
than that in the one-stage shifting. 



20 

Patentanspruche 

1. Steuer/Regelsystem fur ein Automatikgetriebe (T) 
fur ein Fahrzeug zum Steuem/Regein eines Ober- 

25 setzungsverhaltnisses des Automatikgetriebes (T) 
auf Basis einer Ausgabe von einem Fahrzeugge- 
schwindigkeitserfassungsmittel (S5) zum Erfassen 
eines einer Fahrzeuggeschwindigkelt entsprechen- 
den Werts und einer Ausgabe von einem Motorla- 

30 sterfassungsmittel (S^) zum Erfassen eines einer 
Motorlast entsprechenden Werts. wobei das Sy- 
stem umfaBt: 

ein Schaltbefehlsmittel (25. 27. S7. Sg) zur Aus- 
3S gabe eines vori3estimmten Schaltbefehls durch 

manuelle Betatigung zum Andemdes Oberset- 

zungsverhaltnisses; und 

ein Bereichsbestimmungsmittel (Ut) zum Be- 
40 stimmen eines Zulassigkeitsbereichs, in dem 

die Ausfuhrung eines von dem Schaltbefehls- 
mittel (25. 27, 87, Sg) ausgegebenen Befehls 
zugelassen wird, sowie eines Hemmbereichs. 
in dem die Ausfuhrung des Schaltbefehls ge- 
45 hemmt wird, dadurch gekennzeichnet, 

da3 das Bereichsbestimmungsmittel (Ut) den 
Zulassigkeitsbereich und den Hemmbereich 
auf Basis einer Ausgabe von dem Fahrzeugge- 
so schwindigkeitsbestimmungsmittel (Sg) Oder/ 

und einer Ausgabe von dem Motorlastbestim- 
mungsmittel (S-,) bestimmt; und 

da3 das System terner ein Verzogerungsmlttel 
55 aufweist, um den Schaltbefehl auszufOhren, 

wenn innerhalb einer vorbestlmmten Zeitperi- 
ode nach Bringen des Betriebszustands des 
Fahrzeugs In den Schalthemmbereich und 
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Ausgabe des Schaltbefehis durch das Schalt- 
befehismrttel (25. 27, Sy, Sq) ein Betriebszu- 
stand des Fahrzeugs in den Schattzulassig- 
keitsbereich gebracht wird. 

5 

2. Steuer/Regelsystem fur ein Automatikgetriebe fQr 
ein Fahrzeug nach Ansprucii 1 , in dem die vorbe- 
stimmte Zeitperiode durch einen Timer gezahit 
wird, der die ZeltpericxJe zu zahlen beginnt, wenn 
der Schattbefehl durch das Schaltbefehlsmittel (25. io 
27, Sj, Sg) ausgegeben wird. 

3. Steuer/Regelsystem fur ein Automatikgetriebe fOr 
ein Fahrzeug nach Anspruch 1, das terner ein In- 
formationsmittel (33) auf weist, urn den Fahrer zu in- 
formieren, da3 in dem Schalthemmbereich der 
Schaltbefehl ausgegeben wurde. 

4. Steuer/Regelsystem fur ein Automatikgetriebe fur 

ein Fahrzeug nach Anspruch 1 , in dem der durch 20 
das Schaltbetehlmittel (25. 27. S7. Sq) ausgegebs- 
ne Schaltbefehl ein Herunterschaltbefehl ist. 

5. Steuer/Regelsystem fur ein Automatikgetriebe fur 

ein Fahrzeug nach Anspruch 1, in dem der durch 2S 
das Schaltbefehlsmittel (25. 27, S7. Sg) ausgege- 
ben e Schaltbefehl ein Hochschaltbefehl ist. 
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6. Steuer/Regelsystem fur ein Automatikgetriebe fur 
ein Fahrzeug nach Anspruch 1 , in dem die vorbe- 
stimmte Zeitperiode in /Ushanglgkeit vom Typ des 
Schaltbefehis veranderlich ist. 

7. Steuer/Regelsystem fur ein Automatikgetriebe fOr 
ein Fahrzeug nach Anspruch 6, In dem der Typ des 
Schaltbefehis einen Herunterschaltbefehl und ei- 
nen Hochschaltbefehl umfaBt. 



8. Steuer/Regelsystem fur ein Automatikgetriebe fur 

ein Fahrzeug nach Anspruch 7, in dem die vorbe- 40 
stimmte Zeitperiode beim Herunterschalten langer 
ist als die beim Hochschalten. 

9. Steuer/Regelsystem fur ein Autonnatikgetriebe fQr 

ein Fahrzeug nach Anspruch 6. in dem der Typ des 4S 
Schaltbefehis einen einstufigen Schaltbefehl und 
einen mehrstufigen Schaltbefehl umfaQt. 

10. Steuer/Regelsystem fur ein Automatikgetriebe fur 

ein Fahrzeug nach Anspruch 9. in dem die vorbe- so 
stimmte Zeitperiode bei mehrstufiger Schaltung 
langer ist als die bei einstufiger Schaltung. 



Revendications 

1. Syst6me de commande pour une transmission 
automatique (T) de v6hicule pour commander un 
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rapport de Vitesse de la transmission automatique 
(T) sur la base d'un signal de sortie provenant de 
moyens (Sg) de d6tection de vltesse du vehicule 
destines h detecter une valeur correspondant ci une 
Vitesse du v6hicule et d'un signal de sortie prove- 
nant de moyens (S^) de detection de charge du mo- 
teur. destines ^ detecter une valeur correspondant 
k une charge du moteur, (e syst6me comprenant : 

des moyens (25,27.S7.Sa) de f oumiture d'ordre 
de changement de vitesse pourfournir un ordre 
de changement de vitesse pr§determin6 par un 
actionnement manuel destind k modifier le rap- 
port de Vitesse ; et 

des moyens (Ut) de determination de gamme 
pour determiner une gamme de permission 
dans laquelie rex§cution d'un ordre fourni par 
les moyens (25,27,87, Sq) de foumiture d'ordre 
de changement de vitesse, est permise. et une 
gamme d'interdiction dans laquelie Texdcution 
de I'ordre de changement de vitesse est inter- 
dite, caract6ris6 en ce que les moyens (Ut) de 
determination de gamme d^tenminent la gam- 
me de pemnission et la gamme d'interdiction 
sur la base d'au moins un signal de sortie fourni 
par lesdits moyens (S5) de detection de vitesse 
du v6hicule et d'un signal de sortie provenant 
desdits moyens (S^) de detection de charge du 
moteur ; et 

en ce que ledit syst^me comprend des moyens 
de retard pour exdcuter Tordre de changement 
de Vitesse lorsqu'un dtat da fonctionnement du 
vehicule est amend k entrer dans ladite gamme 
de permission de changement de vitesse au 
cours d'un temps pr6d6termin6 apr^s que I'dtat 
de fonctionnement du vdhicule a 6t6 amend 
dans ladite gamme d'interdiction de change- 
ment de Vitesse, et ledit ordre de changement 
de Vitesse est fourni par lesdits moyens (25,27, 
S7. S3) de foumiture d'ordre de changement de 
Vitesse. 

2. Systems de commande pour transmission automa- 
tique de vehicule selon la revendication 1 , dans le- 
quel ledit temps predetermine est comptd par un 
temporisateur qui commence le comptage du 
temps iorsque ledit ordre de changement de vitesse 
estfoumi par lesdits moyens (25. 27,S7.Sb) defour- 
niture d'ordre de changement de vitesse. 

3. Systdme de commande pou r transmission automa- 
tique de vdhicule selon la revendication 1 , compor- 
tant en outre des moyens (33) d'infonnnation pour 
informer un conducteur que I'ordre de changement 
de Vitesse a dte foumi dans la gamme d'interdiction 
de changement de vitesse. 

4. Systdme de commande pour transmission automa- 
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trque de vShicule selon la revendication 1 , dans le- 
quel ledit ordre de changement de v'rtesse f oumi par 
lesdfts moyens (25.27.S7.S8) de toumiture d'ordre 
de changement de Vitesse est un ordre de passage 
k une Vitesse iniSrieure. ^ 

5. Systeme de commande pour transmission automa- 
tique de v^hicule selon la revendication 1 , dans ie- 
quel ledit ordre de changement de Vitesse foumi par 
lesdits moyens (25.27,S7,S8) de foumiture d*ordre io 
de changement de Vitesse est un ordre de passage 

k une Vitesse sup6rieure. 

6. Systeme de commande pour transmission automa- 
tique de vehicule selon la revendication 1 , dans le- ^5 
quel ledit temps predetermine peut varier selon le 
type d'ordre de changement de Vitesse. 

7. Systeme de commande pou r transmission automa- 
tique de vehicule selon la revendication 6, dans ie- 
quel ledit type d'ordre de changement de vitesse 
comprend un ordre de passage k une vitesse Infe- 
rieure et un ordre de passage k une vitesse supd- 
rieure. 

8. Syst6me de commande pour transmission automa- 
tiqua de v6hicule selon la revendication 7, dans le- 
quel ledit temps predetermine du passage k une Vi- 
tesse inferieure est plus long que celui du passage 
k une Vitesse superieure. 

9. Systeme de commande pour transmission automa- 
tique de vehicule selon la revendication 6, dans le- 
quel ledit type d'ordre de changement de vitesse 
comprend un ordre de changement de vitesse k un 3S 
seul stade et un ordre de changement de vitesse k 
plusieurs stades. 

10. Systeme de commande pour transmission automa- 
tique de vehicule selon la revendication 9, dans le- 40 
quel ledit temps predetermine lors du changement 

de Vitesse k plusieurs stades est plus long que celui 
du changement de vitesse k un seul stade. 
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FIG.1 
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FIG.5 
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FIG.6 
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